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A. .. SAMPLE NO. 

B. ..COMP. EX. 

C. .. PRIOR ART EX. 

D. .. SUBSIDIARY COMPONENT 

E. ..FIRING TEMPERATURE 

F. ..OXYGEN PARTIAL PRESSURE 

G. ..* WT. RATIO OF SI0 2 CONTENT / CACO3 CONTENT = 0.07 

H. ..IN NITROGEN 

I. .SATURATION MAGNETIC FLUX DENSITY (100°C) 
J...BOTTOM TEMPERATURE 

K...CORE LOSS AT BOTTOM TEMPERATURE (100 KhZ, 200 mT) 
L... INITIAL PERMEABILITY (25°C) 
M... REMARKS 



(57) Abstrac t: Sintered MnZn 
ferrite composing 62 to 68 
mol% of Fe 2 0 3 and 12 to 20 
mol% of ZnO wherein NiO 
and/or LiO 0 . 5 is contained as a 
principal component; or sintered 
MnZn ferrite comprising 62 
to 68 mol% of Fe 2 0 3 and 12 
to 23 mol% of ZnO wherein 
Si and Ca are contained as 
subsidiary components. This 
sintered material can realize 
such characteristics that the 
saturation magnetic flux density 
at 100°C is 450 mT or greater 
(measuring magnetic field: 1194 
A/m), the minimum of core loss 
1200 kW/m 3 or less (measuring 
conditions: 100 kHz, 200 mT), 
the bottom temperature being 
the temperature at which the 
core loss exhibits the minimum 
value 60 to 130°C and the 
initial permeability at room 
temperature 700 or higher. 
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(57) Sfe: 

Fe20 3 :62~68mol%, ZnO: 12~20mol%-C 
5 M n Z n 7 ^ 7 ^ S #g *S # x £ # £ LtN i O X / X tt L 
iOo.s^^-^^^r^c * , Fe 2 0 3 :6 2~6 8mol%, Z 
nO •• 1 2 ~ 2 3 m o 1%-efcSMnZn:?^^^ h |£ }C , gij j$ 
# t LTS iS^Ca £r "g" W £ 5 o 

^coj^^l*tc:^n(i> 1 0 0 °C \z & if Z> & & m 4 5 OmT 

U ± (mfeMR ■■ 1 1 9 4 A / m ) % =7i^©t/hf^l 2 0 0 k 
W/ m'SXT (MMgtft •■ 100kHz x 200mT) , = T tB 5* # ft 

/Mt*^i-aaE"e*>5#bAfti£as6 o ~ i 3 or, a> o ^ a ^ & 
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5 &m&m 

*3B5Br±, yr^^, ^a-^n-r ^mnm^n&iz.&mizm^ 

b^^ 0 -c> lt7-f ^fcffli^ftS b^isx^V Tffich, mm.T^& 
20 x7^hWfe5 0 ^5)1:7x7^ hWH MnZn|7x7'fFtNi 

25 3 Q 

— # % 7=^=7^ M2=>* h^^*— ^^MC-ffitu tlOkHz 3&>bSfel 0 
0 kHz^^^ : ^gc}c:^oV^Tti^Mfi;V^iV^e)^lJ^fcS 0 £fc N MnZn 
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t^O^t&lbZ) icn, MnZn^7x7^ h«&f)|:tffl^T^5 0 

i~t>(D(D N i o o °ci&w<Dmm.m mr, mz. rusaufci t\,^? 

tvT^5 0 $!;U^ #i2 000-15952 3 ^{3: N M^^-a^T* 
10 it* 6 0 ~ 7 5 m o 1 % N ^b»o v ©^*^ 0 ~ 2 0 m o 1 % ({fib, 0 ^ 

r^y^^-r hmgm-&, i o o °cx<Dmnm^m^ a 5 omT£Lb-efctb 

50kHz. 150 m.TX<DW\fegkm^te^X^ = T^^^/htt^ 1 5 
0 0 kW/m 3 HTT'&5 0 

£*VCV^ (#£rBg6 3-5 9 24 1 -H^SL #P^6-3 1 0 3 2 1 

ytm^i i-38i 3^mm^m) 0 mutt, #^bs6 3-59241 
iu-z, wtfcTi'tfi'&ttm&i 3 — 5 omo 1%, m\zm$&(Dis^m.& 0 ~ 

2 0 mo 1% ({fib, 0^-a^TK mt=- >jy<^/K t^v/^v'^A, gKfcy 
20 f7AO5VM<tt)-i^0~2 6mo 1% SMfti4 5mo 1 % 

£i±^b^5S*n^trft5 5 o o G^x±(Dm^\cx^wrmm^fi^>z7 

#12 0 0 0-1 5 9 5 2 Z^m^mTFisntz.^^^^ hm&mZ, Mn 
Zn^7x7^f hO^ftSriiADi-SCLirfcj; T&mMi&'V & ii^f&f D«€^ 
25 ^^t#TVn^ 0 b/^b=Wfe. -O^^^-r h^f*(^tl^il:« N *7c:ii5V^ 

#12 0 0 0- 1 5 9 5 2 m^im^h^irUm (^PJIffl 
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$tbTV^5 0 Lj&»Lftj&S6> % Z.<DWfttZ, —&#Jteh7>x^ VT?*m=tT 
&ti£m£tlZ>MM&i&-VfoZ> 6 0-13 Otttt, &$z(Dm.]£fc&&ftjE(Dm 
SfcfcS. ^<£>fc£> N iB^{cJ:5m#^^t4^A,-eVN 

5 jtff^Lfc#£rBg6 3- 5 9 2 4 1 -^-^^M^ § ttfc^ a: ^-^ h^j>J3\ 1 
5 0 0 CJ^Jb^^&^-T?(7)^S^^^b^llloTV^-5o L^L&^fe, #<&BS6 3- 

59241 -m N i&m&ihKM-Fzmmz t k*ti 9 , is?&8&it«£ & ft 

±^ii:§^^<D^f^(*^$n-CVN^V^ ^fc, #<&Bg6 3-5 9 2 4 1 -5§-<£$8 

10 —wtmz y?is*mi>mmt$*hz>m.mmm (6 o~i 3 o°o -m, 

«LTU^Hi^ il^ii^LTLli; 5o #§§^6-3 1 0 3 2 1 

i-38i 3^mim^^titc^^^4 b*mt>, 
Ziumffi^ (6o~i3 o°o (DmMfc-hZ)? ^ hu^m^umt-t 

■So 



Sri:fc^5bbfc 0 ^<D7^74 htfmts F e 2 0 3 : 6 2-6 8 m o 1 %, 
Z n O : 1 2 — 2 0 m o 1 N i O : 0 . 2 — 5 m o 1 %. ^^^K^JfCM 
25 n0^^^ti-5^^^»^«9, 1 0 0°CI<Z$otfZ>mmjliC&mft4 5 0 
mT«l (S'J^# : 1 1 9 4A/m) % n TtR^COft/Hit^ 1 2 0 0 k 
W/m^T ($J^# : 100kHz, 2 0 0mT) "efc<5 r £ £r#tt t L-T 
^<5„ 
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fc 0 1-*t>*>, *mWt±. F e 2 0 3 : 6 2~6 8mo 1 % N Z nO : 1 2~2 
Omoll L i O 0 . 5 : 4 m o 1 %5fe?R (ill, 0«r&*-fk ag&HIClftK: 

io ^K-cttL imtm^ TL i O 0 . 5 J i:*i3-rs 0 

*?§iOMn Z n L i I7x7^f W^B-^T, fc^ft'txDL i O 0 . 
0. 2~3mol%T?*5it#a*U\ LiO 0 . 6 i*0. 2~3mol% 

15 £ fed, *38Mtt. h#»Sri)jlt5^i LTs J5tj£*<ON i *5 

.tt^L i ^tttMbfcri^titSMn ZnN iLil7x7^fW 
*|-t>aW«fi-S. :«Mn ZnN i L i ^y^y^ HA^fi. F e 2 0 3 : 6 2~ 
6 8moll ZnO: 1 2 ~ 2 0 m o 1 %, NiO: 5mol %J^T (feU 
0£^£-fk L i O 0 . 5 : 4 mo 1 (41. U 0 Sr^-fh ^If^^ 

20 MnO?:i^it5iW^^6, *»M#©tftWtJ: J: 5 £ % NiUitF 

h^-jjsffdjo^T, ^lgij^^br, si^sio 2 

m^"C2 5 0 p p m^T ({&U OSr^i*) *5«fct>*C a^Ca C0 3 ^ft*2 
25 5 0 0 ppmKT ({B.U 0 «r££i") Sr^tf CI i: ^S* LV\ wOfg 1 Ii]jE& 
#<£>-£^tt\ *^PJ(DMn ZnNi ^^^4 httWs MnZnLi ^7x7 
-f hUn, MnZnNiLi|7x^ h^OVv-f ftfclfcj-LT fc^f^rCfcSo 
£LL-Cf* % 5 £j&£f-N i *fctt/:*5«J:tfL i Sr^tfMn Z n 
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N i h$-£k Mn ZnLi|7i7^f YttVt, Mn ZnNiLi^ 

Fe 2 0 3 : 6 2 ~ 6 8 m o 1 %, ZnO: 1 2 ~ 2 3 m o 1 %, 
5 ^K^IiClMnO^^^^i-S^^fe^t), ^O, UlIiJ^^U-C. S 

1 3rS i 0 2 ^-C8 0~2 5 0 p pm*5j;TJ?C a SrC a COstl^S 0 0~ 

2 5 0 0 p pm^tst bhfc, 1 0 0°C\Z&tf zmuU^&tf 4 5 OmT 
£LL ($J5M# : 1 1 9 4A/m), TH^O^yMfi;^ i 2 0 0 kW/m 
3 £TF (fflfc&ft :10 0kHz, 20 OmT) "Cfe-S t %mWtt "TS 7 zr. 9 

10 h#J|s|-Sr*#^-r5 0 £/&#<7>*£±iE«g|Srttc^5^ t>K:. S i *5 J;tj«c 

3?l§iJj&#£ LT, Sifej;t;Ca!:tf$ii:5i^[i, Si, 
15 CaH»Si0 2 II, CaC0 3 ilT'Si0 2 /CaC0 3 (fi*Jt) 

tfso. 0 4~o. 2 5d&3 «t ^d^-r^r £/5^$J-efe<5 0 

_h5ibfc^:^^(DMn ZnNi I7i7^f hUP. Mn Z n L i ^7=^74 
YttPr. MnZnNiLi %7=^74 hUPt. Mn Z n^oi^-f (J^ 
T\ MnZnNil7i7^ YtfPc, MnZnL 1^7=^7 4 hUP, Mn Z 
20 nNiLil?!^^ Mn Z n5£:7^^ h^^^^^lJ-r^^^ 

l&ftb Lt, Nb 2 O s : 4 0 0 p pmJ^T «IU 0£r££1") % Z r 0 2 : 1 

0 0 0 p pm^T GIL, OSrg-^TK T a 2 O s : 1 0 0 0 p p m^T ({I.U 
0^*T), I n 2 O s : 1 0 0 0 p pmJ^T ({S.U 0£r&*i*) % Ga 2 O s : 

25 lOOOppm^T ({iU O^^T) ^-a^7c^-S^±^r^Ci:^ 

$b^*fc,^PJ07^7-r ^^3iS^^^V^T,m3ilM7)•i: UT, Sn0 2 : 

1 0 0 0 0 p pmJ£AT ({S.U OSrg-^-f) *5J;tJ*T iO a : lOOOOppm 
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V\ ^^ii^}c< < iot, F e - r i c h £Rj£ SroMiR b fcifrg- IC frt % 

Wii§Ltt*v\ =Ti^t<^oTt*5, Msa£% 

SMI'M^LT, PlfWP©^: 3 5ppmKT U§-U 0 
f),MoO 3 :1 0 0 0 p p m^T tt&U 03r^£-fK V 2 O s : 1 0 0 0 p 
pm^T (ABU Olrtff), Ge0 2 : lOOOppm^T (fib 0 Srg- 
15 ^-f), B i 2 0 3 : 1 0 0 0 p pm^T 0&U 0^*-f) N Sb 2 0 3 : 3 0 

ooppm^T oau o&^t) <v—miktifc~msx±%^t?^b7!)m& 

25 x%z> 0 

8 0mT^_b (MfeBift: 1 1 9 4A/m) i 5 #14£#;t<5 ^1 £ #T?# 5 0 
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4 8 OmTW± (fflfemft : 1 1 9 4A/m) Loo, a T!H$c<0*/M&«: 
1 2 0 0 kW/m 3 OT : 1 0 0 kH z s 200ml), SfeWil 

lOOkW/m'filT «#: 100kHz, 2 0 OmT) 

^tt, *Mti57x7-f htmfii o o °C & 3 fi&fnflfcsfc&ft ^ 5 

10 0 OmTJ^l (Mj&&& : 1 1 9 4 A/mk =» T «jlc©*/JHII[3ftS lOOOkW 
/m 3 £*T («!Jj£&# : 100kHz, 2 0 OmTk ^T4S^*/Hfi^f 

jfi^-e$>5^ hAfig^s o~i 2 o°c, SiB.-e<E>$J3§«8*tfs 8 o ojg*_h£^ 



15 0I©ffif*RK 

20 &Tmfs.<tm.m*&-tmm. m 5 mnm 5 mmm-vfm vtc? « 5^ h = r© 
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tas, Hi 3s«:aii 2 ^wjt^m ufc -7^*74 y^T^j&te&xmm. 

7^ b3T^a^R*5«tt«K^i4^Sr*i-E*, Hi 6 HUSH 1 4HJ6Wt?f^ 



10 &m&mM-i-&tc$>(DMr& i (Di&m 

fi Cable, ^©717^ hSrMn Z nN i ^^-t-§#^£0|a^PS^® 

f e 2 o 3 ^*^itjp-r5 ^itia^fcfcrts^aijK^fft^i^ii-s— *\ =« 

15 T«5fe^-fb*f SflllftKlfcSo F e 2 O a &6 2mo 1 %£ D^fcV^fcSUgcfc 
*5»tS«a»a**ft*SffiT-#-« 0 — ^ F e 2 0 3 ^6 8mo 1 %£j®;L3 <b =r 
TM^OiiTC^^^TfeSo bfc^oT, WKliFe 2 0 3 ?r6 2~6 8m 
o l%it5o ^.O^IS-Ctt. F e 2 0 3 *cD±iJp(31#oT^ h-A?M^«i«MiJ 
hi-5 0 lSU^Fe 2 0 3 ©ffi63~67mo 1% £bf-i!3;U^ 
20 Fe 2 0 3 Wif±6 3~6 6mo l%ffc5 0 

ZnO<^*t>«afP?K^afSd3J;r^=Ta^K:J^#Sr-§-^.5 0 ZnO#12m 

fc, ZnO^2 0mo 1 %S:3»^LT t>«&*H»****SffiTi-* £ £ fcKl, 
^7C^<^^o Ufc^ot*^«-CfiZnOS:12-2 0mo l%i:t5c - 

25 cof5H-e{i N Z nOft^)tiJp{e:#oT/^ h Ajft£f3:jSsiftfl!K M-& 0 M£ 

l^Z nO<D*tel 3~19moll ££>MM£L^Z nO^iitl 4~1 
8 mo 1 %Xh& 0 
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hZo ^©3&*Sr*S1-5fc«>fc: % -*$m<07 x.? 4 NiO&O. 
2mol%^tt5, b^U NiOOtti^5mol%»5t, 
«3fca*;*:#< tfc^ot^lTIl, N i 0041:0. 2~5mol% 
5 ir-TSo M£ L^N i O(D*«0. 5~4moll $biCg$U>N i 
2 ~ 4 m o 1 %-efo<5 0 

n O Sr-g-tfo 

W_h, *^0J(7)7^7-f h ?fMn Z n N i 1 1 (C 
10 oVv-Cit^fco KTiup^fSl 1 ~f 4 Mn Z n N i 17 

^"74 M£l8b1\ Mn ZnLi^^^^^h, MnZnNiLi|7x7^ 
K 3=J$ftk UN i m^MnZn^7x7^ h©^(Ct)t^T*fc§o 
^K^^^f Mri^tttN i m^^Mn Z n^ti-S^id 
W\ Fe 2 0 3 OM6 2~6 8mol% ZnO©Ml 2~2 3mo 1 % 
15 Z:Lxmn&)temU&MnOb1rZ>t kh\^, miB\J&ftk LTS i &S i 0 2 
Ht2 50 ppmOT «i.U 0 £^£-f ) fc^Ca?rCaC0 3 IlT»2 
5 0 0 ppmJ^T (flU 0£-^-£T) (7)fg|g-e^fr £ £ j&SM* Ll^ 0 ^lgij 

20 Mn Zn|7x7^f h k "T 5^fc*5tt bV^F e 2 0 3 (D*{*6 

2~6 7mo 1%, ItL^ZnO©i(j:l 3~2 2 m o 1%, $t>fc:a*L 
^Fe 2 0 3 <Dft(i6 3~6 7 m o 1 % N $ ^{Cgf U^ZnOOilJl 5~2 
lmo 1 %T»*>5„ 

WJ07x7^ b£Mn Z n L i % k -t&m&lcn^ F e 2 0 3 W*§r6 2 
25 ~6 8mol°/cK ZnO^Ml 2-2 3mo 11 LiO 0 . 5 ©M4mo 
(flU Ote^£TK JtbTl^RW^aaJSrMnOfci-*. L i O 0 . 
5 « N 1 0 0 0 C{c4ott^^fP^^^fn]_h$^5O(c:^-^feS 0 ill, 4m 
o l %&>±&m*.xttisitzk, 9&&jz$<te& kbytes loom 
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L i O 0 . 5 ^*«0. 2~3. 5mo 1 %. $ b^M^LV^L i O 0 . 5 (DtiiO. 
5~3mo 1 %1?&5 0 
*^©7x7^ h&Mn ZnNiLi "I" 5 F e 2 0 3 ©M 

5 6 2~6 8mo 1 %, ZnOOM 1 2~2 3 m o 1 % % N i 0©M5mo 
1%£TF MaU OSr^-f), L i O 0 . 5<£>*£T4mo 1 %*flt (fiU Oli 
-a"*T). ^UHf^«^Mn0^f5 0 N i Ofeit^L i O 0 . 5 ©-g-|f 
0. 2~5mol%if5ri«U\ J: V) UV^N i 0$5£Xf 
L i O 0 . gO-g-H-ifi, 0. 5~4mo 1 % N $ fefclSScL^N i O&it^L i 
10 O 0 . 5 O^H-ifi, 1 ~3mo 1 %-efe5„ 

^pjo^^^-r h*mf*, lts i £s i o 2 m#-e2 5 0 P 

p mUT ({fib, OSrg-^-f) *5«fct*C a^rCa C0 3 ilt2 5 0 0 p p 

C a f± N %tirgb*ll& UT«aS*««rlftJi-r*«i*Sr^r-t-5 0 Si^Si0 2 I 
f"C*2 5 0 p pm&MZ-, feSVMiCa^C a C0 3 i|ET*2 5 0 0 p pmSr® 

S i 2r S i O 2 &#"t? 2 5 0 p p mJ^T> Ca^CaCO 3 ^»T? 2 5 0 0 p p 
20 m^TttSo Si^SiO 2 I|t*8 0ppm7jci x fe^HiCa^c 

aC0 3 HT'8 0 0 p pm^-e(i_b|E^^+^^#S-i:^T*t^VNfc 
«\ SittSiO 2 ilT'8 0ppm^ CaliCaCO 3 i|-C800pp 

fiS i ttS i 0 2 &M~C8 0~200ppm N CafiCa CO^Itl 0 0 0 
25 ~1800ppm, £<9il3;Ll^S i *5<fct*C a ^^f*(i S ittSi 0 2 m» 
t?80~150ppm > CalJCa C0 3 iltl 200~1700p pmt^ 
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^MiKDMAit (Si0 2 ©^fl/CaC0,O^tt) #0. 0 4~0. 
25, £«9iIl£L<te:0. 05-0. 2 <D$§M\Zt£%) «fc o \Z.WL%"t^> £ t # s ^f 

#3§Wte^ 2 UT, Nb 2 O s : 4 0 0 p pmJ^T Gf&U 0 

5 f), ZrO 2 :1 0 0 0 p p m&T «&U 0 «r£*i"K T a 2 O s : 10 0 0 
p pmOT (fit, 0 5r£*1"K I n 2 O 5 : 1 0 0 0 p pmgT (fit, 0 £ 
•&*T)s Ga 2 O s : lOOOp pmgT «§.U 0 ) TtttZl 

nm&&x. <r> n ± & «t 15/ * fc f tm&i&m z.t&x~%z> 0 * 

10 O^mSr+^^Si-S^ifelC, Nb 2 0 5> Zr0 2 , Ta 2 O s , In 2 O s , 
Ga 2 0 5 ^oV^<Z)MtU^tii5 0 p pm^iffcS. £fcKlM£U^ 
-^•^T*f*, Nb 2 O s : 80~300ppm, Zr0 2 : 200~800ppm, 
Ta 2 O s :200~800ppm, In 2 O 5 :200~800ppm, Ga 2 
O s :200~800p p mX'fc^o &*3,$fc 2 |iJ^?fl^tT»t5^> 

15 Sfc&pfiO'&tH* 1 0 0 0 p p mJ^T £ i~5 r. i: tfSMS L-V \ 

**WttH3iiJjEfe^i: tt, S n0 2 : 1 0 0 0 0 p p m^T (fit, 0 
teXXfT i 6 2 : 1 0 0 0 0 p pmKT M&U 0 Sr^-f) <E>— 
«~«^tf^^^-e^§ o SnOjfeit/TiO^, KiSJ|3|art*5j;TJ^fi3fa 
#M£#£=U tR3H£fefc©3l);£tfS&5„ fib, Sn0 8 *5«fcT*T i O a f±. 

20 0 0 0 0 p pm^i^is ^»ttft#^ft&JWH£^5tlbfc©# 

T$T i O 2 (D±M\^^:^fil 0 0 0 0 ppmi:t5. — £\ _h^bfc*^{£ 
«£^58bm«r+#«i-Sfc«>fc:«:, I31ij^5 0 0 p pm^f^ 
■fr5rt^S*U\ $ 5>|c:a* LV^39M^^*f±, SnO 2 :100 
25 0~8000ppm, T i 0 2 : 1 0 0 0~8 0 0 0 p pmt&So «fc 9 b 
3 giM^-cD^-^-*^, Sn0 2 : 1000~7000ppm, Ti0 2 : 1 
000~7000p pmtfcS, J(5 3BJ^Sr*^b-C»Jp-t-S#^ 

afcbn*©^w-tt i o o o o p pm&iTtt5rt^u\ 
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#»Wfiffc4»Jffc#£: UT, Ptfe»t?©P©^*b : 3 5 p pm^T ({§. U 
0 3r££-fK MoO a : 1 0 0 0 p p m^T (f&U 0 £r^g-fK V 2 O s : 1 
0 0 0 p pmKT «i.U 0 8r&*1*K Ge0 2 : lOOOp pm^T tt&U 
0«r£*-fh B i 2 0 3 : 1 0 0 0 ppm»T «&U 0«r£*-f) % S b 2 0 3 : 
5 3 0 0 0 ppm^T ({IU 0«r&*1") O— flt^fcft-^i^tPCl^dS 

rtt'tfcsrtiaD, i 3 4 ot^T, ^hia-tmi 3 0 o o ct^?itm&j 



10 m*&S8t (MfeMR : 1 1 9 4 A/m) x ^oa7«^(Df/Jvffi^ 1 0 0 0 kW 
/m 3 ^T 100kHz, 2 0 0mT) - £ ^ "Ttg^ 45. 

•^^^^^H-^-t^-rSfdfe^, Mo 0 3 , V 2 O s , Ge0 2 , B i 2 0 3 , S 
b 2 0 3 {COV^OM*bV^^TS:fi5 0 p pm^JiT?fe5o 

15 flit Mo0 3 , V 2 0 B \Z.o\t*X\±7 0 0 p pm^T, Ge0 2 , Bi 2 0 3 t 
0^-0*5 0 0 p pmSlTs P&3lT<Z> P^-fk^KoV^Tfi 2 5 p prnfilT, 
Sb 2 O 3 ^ttt2 5 0 0 ppm^m5o £ bfcg* LW£«tt\ M 
o0 3 : 100~600ppm. V 2 O s : 1 00~6 00 ppm, Ge0 2 : 1 
00~400ppnu Bi 2 0 3 : 100~400ppm N PifWPO^ 

20 ft: 5~20ppm, Sb 2 O 3 :200~2000p prntfeS. ft*3 % ^4 
I'J/$#£1t^LT»t-5*§'8\ »J*c£>^fH3: 2 5 0 0 p pm^Tif^r 

0°C^^JtSl^fP«^^4 5 OmTW (S'J^W : 1 1 9 4A/m), ^ 
25 o = TtS5fcOft/MlW s 1 2 0 0 kW/m 3 BlT ($J^# :100kHz, 20 
OmT) fcv>5 4WtS:#Si:i3asT?#5. £ibfcte % 1 0 0 < Cfc*j»t«|Sf(H» 
M^4 8 OmTULh : 1 1 9 4A/m), ^037t^©f/hi 

#$1100 kW/m 3 KT : 100kHz, 200 mT) C £ 
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tt'lSo #^M^bv^l^§raS^t-5-i!^J; t), l 0 O'Cic&ttSlfrfW 
J&&m&5 0 OmTW ($J^J» : 1 1 9 4A/m), =i T^Oft/J^S i 
0 0 0 kW/m 3 OT (IM: 100kHz, 2 0 0mT) £V^^5fc-ete 

mz&tfZWMMmtf 7 0 o^Ji, $ ib^tes 0 O^J^v^^Wfi^iTb-C 

10 

£fflV^ 0 JM*#J{C«:, Fe 2 0 3 |&^ Mn 3 O 4 |&^j:0ZnOi^I 
V^r^-c^:^ i^MnZnNilttSi^ (MnZnNi 

n Z n L i^tf^^ (Mn ZnNiL i ^ 1 1rZ>m^h W\W) KlW\ £ h 
l-Li 2 CO 3^^fflft§= #ll^»*<W*&*fc&tt: 0 . 1 ~ 3 . 0 jim 

<o$mxm Hii^-rn^ «t v >„ 

20 o~i 0 0 0 o CtD^H^-e51iRi-tL^j:v\ £fc«##B^U3: N N 2 £fcta* 

-rtbt££\,\ umz&. uffi^ifc&Mz-^ ^-mm&o. 5-2. on™.nm. 
n &^frm&mkyd<?>n3zt>mbfrz> 0 ^.(Dm^mitm^mMt z n 
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ffi^z&m^ZZLt t>-et5. Mt&tftiZ-fe, Si0 2 , CaC0 3 , Nb 2 0 5 , Z 
r0 2 , Ta 2 O s , In 2 O s , Ga 2 0 5> Sn0 2 , T i 0 2 , Mo0 3 , V 2 0 
5 , Ge0 2 , Bi 2 0 3 , S b 2 0 3 *$&m^Z>Zb&X'%Z> 0 #4»Jjfc# 

5 t«(Ca 3 (P0 4 ) 2 ) ^Sr^VN^^i:^-e#5 0 ^ttbliJ^O^W*^ 

#>izmm^$L&frz> 0 mm-xm^i-i^yu— k^^st^-c^t? ^t&x 

10 §5o ^fe^c^ft^W. 0tj^«^y t^/VT^=i— jv (PVA) 3r4> 

&mmz, ^KD^-m^m^s o~2 o o Mmti-cfesri^gtu^ 

m^,m.mm 250-145 o o c(Dmm^^m^.mi^-r^^ t&x%% 0 
.u #3538© 7=7^ htfm-<D®$k&-t$r3\%m-ria^ 130 o~i 4 0 o°c 

^WKXZ?^?-! hW&te, ¥%imgkm.m3: 5 ~ 3 0/zmGDSffl£:-r.5 

25 

l»M~^6HWJ^J;t/m8^WJ{iMn ZnNil7x7^ Mcif^ 
^CDTr&5 0 ^fc, l7$I»j:MnZn^7x7^f, Sg 9 HJfeM~Jg 1 2 
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mmfflfcMn ZnLi|7x7^f K 113 mMM~M 1 5 »JttMn Z n 
N i L i ^^94 f(Cif5l)©T'fe5o 



cm i mmm) 

5 MnZnNi|7x^ h ©S^ bV^^Sr?i%-r57j:fe{e:fTofcllilSr, 

^Tfc&fflV^ ^4x^<D^^M^l^b7S:# % 9 0 0°Cl? 2 BtFrm&J&bfco 
£LT, S i 0 2 »*, CaCO s te N b 2 O 5 |fr*£fflV>fc 0 £j&#J^<£> 

15 #fe^^fc^?f^i^m^ff»T(-*5V^T, m.m 1 3 5 0°C (££$P 5 0#^. . 

&mnmm&EE 1 %) 5 ^.tizzy^ 7x 7 ^ h ^ r &#fc 0 

*fc. CCD^^-f f^T^fflV^ 1 0 0°C(d*5^5^P^^ (B s, 
mfeMR : 1 1 9 4A/m) ( =*Tti^*/Jvfii (P c v, Sfl^# :10 0k 
Hz, 20 OmTK #J3»^ (u i , SUfeiW : 2 5°C, $J^»: : 100 
20 kHz) Srilj^LfCo ^Wgf^l^iCf-frT/Tto £fc, H0^ 

Ml~4ii, #Pi2 000-15952 3 ^^PS^^HfcMn Z n^7x 

I10Wi5IC, *^ir.t57x7^ (^JjSfNo. 1 — 8) tt N 

^^iJl~4 i^f©4 5 0mT^±<7^fn^;^Jt£:rLTV^ Q ^0_h, 
25 ^BJ^J;^)^^^^ Mtftii^TS^i o 0 0kW/m 3 £lT-e&^i* 
Ml~4 ^TM^^S^iS^^tvTV^r i:^^5 0 #38 

KfCfctUf, 5 0 0m.TSX±<Dmmjfc&m&£.XJ i 9 0 0 kW/m 3 TO3 7 
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*3«fct*8 0 0 kW/m 8 ^T© = ra^S:5l(HSi-Sr.fc ^WIB-CfcSo 

r OjlHtd F e 2 O a ^ti^pbTV>So ^O^t, Fe 2 O 3 ^60. Omol%£ 
^K^fSfflJ^^ftv^^ (JttRflll), *3<fcT>*7 0. Omo 1 % £*3§I3J1^ 

ZnO«0ttV^5 o ^<DtpX\ ZnO^lO. 0 m o 1 % t ;fc3£i3J|tf>t5lffi 
£<9 4>&w!f^ abt£M3h £>J;t^2 1. Omo 1 % b^$&$M<D%$M £. K) H£r^ 

£Jl±©^J:^ ;£3£l^£Mn Z nN i ^jlffi^S^i-^T, i^fS 
mMJ&^ms t^m^rm^^mk^-^tz.^, Fe 2 0 3 £6 2~6 8mo 
lroc^^ffl, ZnO2rl2~20mo 1 o/oO^BMlS^-rS ^ £: 

15 ^^SfNo. 6, f^^No. 7, f^No. 8 3$£ UW&^J 5 Ji s ^<Dj©^N 

NiOi^2. 0mol o /o^, NiOP4. 0 m o 1 %<7)^-gi£ N # 
^Vv^St^^^L-CV^r. NiOM6. Omo 1 %T?£>5i*;$fc 
20 $|5tf)=iTlS^ 1 3 0 0 kW/m 3 ^Ii5r^tlLt, N i OcD^P* 

^^i-6^^$,§ o NiO»i»i2~4mo l%5fi^^1-§rar^ 

h J*^m (B. Temp. ) fci* g 1~3 £ , #3§PJ «fc 6 7 ^ ^ h^t^f^, ^ h 
■M&Jt£:8 0 — 1 2 0°COg5Hl^|^^i--5r t^fc>/^<5 e 
25 #Ji»^ (n i) Ico^tt, #^l?llteJ:5t**M^ t mm(D m*'&X 



(I2») 
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m2m^7r:-t£ IlIiJ^ttT©S i *5itJ«C a ^m^*^*Pi-^ 

ri(Cj:oT, (Pcv) Si^ri* -5 0 <au S i (D 

#£-fCfcj\ ^rO^PA^s i 0 2 ^»-C3 0 0 p pml^5^7a^^< 
&<5„ — 2^ C a (D#^(C{i N ^(D^Pi^c a C0 3 ilT 4 3 0 0 0 p p 

io mijm^^t, =Tii^^t<^5„ 

m3 0^^-i-J; 3I2IIJJ&9- (Nb 2 O s , Zr0 2 , Ta 2 O s , ln 2 0 

5 , Ga 2 O s ) ^fctefMl'IJ^ (V 2 O s , Ge0 2 ) ^»LTt> N 5 0 0m 

20 Tiff^O|&fp^^:^ (B s) ^L-CV^SP^ 1 2 0 0 kW/m 3 ^T©3 
Tti^c (Pcv) ^#bttS^<t^t>^o7t e ^2iiJ^(Dip-e{iNb 2 O s , 
Zr0 2 . Ta 2 O s , 4 giM^O^-efiG e O 2 7^ Ttl^^^^^S^) 
m^^:#VN 0 ^©Nb 2 G- 5 Mov^W;U;£. 40 0 PP m^5iott|j: 
^X.oT^T4R^?rii^$-^5©-C\ 4 0 0 p p m^T^^D*^ ^ ^ 75S 

25 S£LV\, 

(^4^»J) 
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5 f 4@(^ti 5K\ f|31ijj&££ UTS n0 2 ^fd{iT i O^W^^Z. 
bi££<9, ^Tfe$z (Pcv) &1&mX*%Z>Zb&frfa& 0 {&U ^co^P* 

tmmj&mfe (b s ) wt5fiRitfe§ 0 iot, H3§im 

tt S nO^fc^T i 0 2 lriJDt5f -^tt-^tbO^P*^ 1 0 

. 0 0 0 p p m^T©Itt5 £ <t ^M^tb5 0 
10 

(I5»J) 

MnZnN i^7x7-{ HC&^T, ^^#^^k$^:fc^(D^#tt 

fg 5 EKd^r i 5 fc, ^?^^^< ft6(coHTg&Mufc^ (B s ) n 

20 c v) ^jfb<ft^ £fc#JM£^ ( M i) ^T-TSMfpJdfcSc Lfc^oT, 
1 3 8 0 °CWT, <£ t) JM^iftKlte: 1300-138 0°CO^H-ei^ 

!WNo. 35~37, ^No. 4 0 — 4 3 Co^Tij:, *axft&^£$J^ 
Lfc 0 l^No. 3 5, f^^No. 4 0~4 3to^tfi, ¥*U^h b s^ 

25 ^^S'J^bfCo ^TCO^m^m5|EI^#^T^i-o ^No. 3 5-3 7, K£f 
No. 4 0-4 •iXnhfhtz.^^^ h = 7lt V^tL^t@^^^9 5%^ 
±-C&ofc 0 t^No. 3 5, ffcjSfNo. 4 0-4 3X'&bfhtz.7 

4 h=*Ti^ W^^b^^i 0-2 5 jumOfgfflklfcofCo 
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*^^No. 3 6-3 9^^fe N ^4IiM^-iLT^Mo0 3 , Pfc£, 

130 oT;k^?&mm&U<Dmj&umxfo^xh, ^mmj%.&Jg*nz> 
I'J^^m^*»bfc^(c:« N 1 3 4 0°C^lTs $ l 2 

s o~i 3 3 ovmmznm-i-z^ttf-ezzkmmztiz. &\^no. 

3 8, 3 9^(Onn-h^fnmt bTP^7ppmMt^r'V^5 0 



(316 31;! 

mj&um* 1 3 o o °c, mi&i%<DWimiftj£% o . 5 % ^ u ^oi 4 bim# 

Pi£Ol>TtePmi^©m;&Pfi£^LTV^ 0 jfcfc. J^fiSSrl 3 0 0 °C £ 

^SjSS^BJj&^&a^bTV^i^a:^ h = T (K^No. 3 5) ©4^H4 % 
^4giJ*fe£i: bTOMoOgSrMlbfc^^ h^T (WfNo. 3 6, 3 7) 
20 (DWmt>, \m:(Dm.^.(Dtc^\Z.m 6 HI^#^r^-r o ft*,, f^No. 4 4- 

H6HKc^i-J;5^ % S&4IiJfifc#£rSfc&D-r3£ tCiot, fiSfWKJlt*^ (B 
s) ^[6}Jbbfc 0 b^<b, »4»J^Sr«R*Pbfc»WNo. 3 6, 3 7, 4 4 
~5 7{i, ^ftlt)1 000kW/m 3 «T©37a^ (Pcv) £#T^5 0 
25 £oT, »4BI^©«aDtt % 37fi* (Pcv) <0±#&#j;Loo % t&fp^ 
(Bs) SrlR]±$i±-5_h-e#5glT*fe5<bV>^5 0 
*fc, (B.Temp.) g 1"5 £ , #3Sl^te J; 6 7 * 7-f 

^^^8 0-12 o'CoifiHrtfcistsi-sr. i^t't§^t»5 0 
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mtmm<Dm.*'&x\<^^hfrt>frz> 0 -ztc^mm^xz^^^^ bum*. 
u±(D%£mfr bsi4 wif&ft&mu-t % ztizkox, m&umtf 1 3 0 0 °c 

5 <Dm-&X«$b^Xi>, 4 9 OmT^±<D£&fn«f^ (B s ) fc^lOOOk 
W/m 3 J^TO^Til^ (Pcv) ^rBfifei-^r t&X% Z t&fr>fr^fr 0 £ 
fc N ^ h^?^^oVNT«8 0~ 1 2 O^COtSfflrt, $ bia%9 0~1 0 0°C 

wt5Kf^ic:^-r 5 r £ § r t hmmxztc 0 

10 (f 

N i &±f&ftk ttttL^eV^Mn Znl7x7^ M££>^T&, Jg4g'M 
^7il^tJ:5l^ ^iNo. 5 8t|tSNo. 5 911 KSNo. 59 

20 mm4wij$&t Lx<DMoo 3 &mm£tifct>(Dxfoz>^ t&mz, m— <^^# 
o o 3 *mn bfc^N o . 5 9 (DjjtfMh x x^mm^mm ( b s ) 

25 (B s) ^(BjJb-r^^ t^^^ofc. 

rrT\ £<M^Mo 0 3 f: 1 0 0 p pmWi1]U&fritci>(DXhZ>tf, 
it^@^§^ No . 59 (i^fif; i 3 5 0°C) i^No. 6 1 m 
J&Ufe : 1 3 0 0°C) %itm-tZ>t, Ptm-No. 6 1 tt5 1 1 niT^l^i^ 
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ttfrflMCftft (B s ) Sr^Loo, »o. 5 9 «fc «9 ^^Sv^=rTS^ (P c 
v) £r^bfc 0 £oT, N i <£:t&&fc:#D:frb1\ m4giJ^CO^0^s 130 

£U:tft§f3<0ii«9. N i bT^bfcV^^fci^Tfc, Jg4iiJj& 

5 #©*Jp#ISffii«fcfc*a; (B s ) OfR]_Uo J;tJ«te!MSfifefc##i-5 r. £ asfc>a» 

oo~ii orogSHft^is^-rsr t^-e^^- fcfl**>a>ofc 0 
(fts&Kffli) 

15 #-&T^-r 0 

•fZ>k=iTm£: (Pcv) ^»i~§ 0 ttt, «fc DteV^T«$c«r#fc:V'>» 

20 (msmiMM) 

Mn Z n L i Tfr-?^?^ M^{t5, M£ bV^L i *£?fe®^5;fcJ&ti:?To 

&&&<Offl&k UT, N i OJ&tefcSr/B^TlCL i 2 CO,»MvWjj;, 

25 iNo. 6 7, 6 8, JtttW 9 ) ^{^Mbfc 0 ft:jb\ Jtlfc^l 1 0 tt % 3ej£#<£> 
«LtLi 2 C0 3 »^^ofc^W(lMNo. 6 7, 6 8, 
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St (B s , 8H&»Jl : 1 1 9 4 A/m) % = T«£ctf>*/htt (P c v, «!|^# : 
100kHz, 20 OmT) % ^ h^fiS (B. Temp. h (// i , MfeU 

St: 2 5°C, ZU^JI^: 10 0kHz) SrjWfebfc. -?:0«f*4rJK 9 Hlc# 
. -&T^i- 0 *fc, l i o 0 . 5 *£ i o o < C(=:*5Jt-5l&fn^^S^oil#^0i 

5 0EliJ:^-f o 

m9m$s&Tffii o m^TF-fx *> \^ l i o 0 . 5 * (ut, mm tl i jti £ 

MftiiU LiPlmol%EtiW5^ 5 0 OmTg±Oia?PlMS 
10 &tf1To flU Liil~2mol%^k°-^i:U, f&fnM?^te#* 
{£TU L 14355 4 mo 1 L i b<£>«-^ £ Wl IMtt^-To 

U-t<Dffimfrh, LiO 0 . 5 M4mo 1 %&m<Dti5MftT?£%f&1t2> £ £ "C % 
1 0 OX:izm? Z>mnmM&&$: 4 9 OmTW, $ bia*5 0 OmT^lt 
-f-6i^75ST'#5r £«fg£nfc 0 jg^U^L i O 0 . 5 *«0. 2-3. 5m 
15 oil £b{-SI3;LV>L i O 0 . 6 4«:0. 5~3mo 1 %T'fc-5 0 

1 0 0°C^33tt5«&fnM^£ t MUZ**** 

20 l i o^^#5> ^K&i-tzmoMjfc&mcomwjte, ±Mvtci o o°c(c 

25 M9 0(D3Tti^^ft/Hit (Pcv) *5<fct^ h-MI.^ (B.Temp.) (C 
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0 — 1 2 0 to^fflrt tSJStS r i ^-et 5 r t , Zr<DmM16m\z. 
fcltS TtR^Oft/Jvffifc 1 2 0 0 kW/m 3 KTtt5iim5^i:^ 

l i srfr^rb^v^i&^nitt, #>^W4 o<chsv\ — l i»^ 4 

5 mol°/ott5t ^hAj&^^8 0-1 2 0°C<D^Hft fcg£^1-3 w £ ^rT 
mX*hZ>l)K =T4i^5i 8 0 0 kW/m 3 ^±i±#< ^ot t* 5o 
m9®<^!U3SE3* U i) {vljfg-rsi:, ^I^£SbWNo. 6 7, 6 

7 0 0J^±tV^^V^^^£#TV^r ir^^^6 0 
^-hO^m^b, bfe^S-L iO 0 . 5 ^4mo 1 %^©iSffl[*l-e 

10 ^r£i3r<5- 1 0 0°Cfc&tf&mfnMJ%l!&m$:fa±iS^:Z>^ ir^-e^<5 
i^^^^ofc 0 3f^*^L i (D^f4, ^>Ai6^8 0~12 0t 

15 miommm) 

MnZnL i^^^f h ©It bV^l^^mi-S7tiS6^fTo fcjH!^£, 
mi O^WlJ^ UT^-To 

me^^i^iiimoxs^j:^, hi lm^-rifi^w-t-s^^-r t^ 3 

20 11 E^^itr^i-o 

£fc. Hi 10^ ^^Jl~4«. #M 2000-15952 3^$&l£ 

mi l HK-^-TJ; 5 ^1^5 717^ wr^t^h-MB 
^£8 0-1 2 0 < C^«5BBrt^KS-t"5c:i:^ s «rtB-efeSi: «ii 
25 — 3 «fc V) ^i*V>4 8 0mT^_hO^?P^^^Sr^rLTV^o ^CO-ts &$£W 

hWJN-tts =TH3^dSl 2 0 0 kW/m 3 »T^ot*3!3, 

ft*M4f±5 0 3mT ^V>pi*V^fP^^ig^#TV>6^©C0, ^TiR^c 
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^1800 kw/m 3 ^±fc^t < > ^.tcWMm^-h 5 o 05feitoG>ft«:**"t*. r. 

*UC*tU ^mWfckZ-?^?^ htt % mz.£tlt£s 4 8 OmTRh<Dg&fn«: 
^^.fc^l 2 0 0 kW/m^TCD^Tti^ 6 0 0 J^±c^^}W£*#-r 

5 JttfcMll, WftNo. 6 9, ftfcftNo. 6 8, WNo. 7 0 *5 «t 

Ml2te, Z.<DMKF e 2 0 3 ^if JpbTV^o ^rCO^-C, Fe 2 O 3 ^6 0. 0 
mo 1 %^3WSMo*5BBJ: 9 4>&vv|§£\ &5J;U*7 0. Omo l%£*3§ejtf> 

tbtfe^lJ 1 3 , nPrN o . 7 1, f&N-N o . 7 2 *3 «fc tWfctfefll 1 4 fit, 
10 i©PimZ nO^it^pUTVN^o ^rOtf-e, ZnO^ll. Omo l%i*IS 
W<DmW£*)'p-te^Wi&\^ =iTl&&&X%^Zb&t>1>>Z>o — *\ ZnO^ 
2 1. Omo 1 %£##§8^H«fc fl^^fctt, *>i^l&^8 0~12 

J^Jb(D^^:«t «9 , Jl? hAiat^r 8 0~1 2 OtOfSirtl^too, ^ 

15 mcm^^xnm^rm^t^^^^^ir^fcma^ Fe 2 o 3 & 

6 2 — 6 8mo 1 %£>faH, ZnO^rl 2~2 Omo 1 yoOfgfflt^^i - ^ - 



20 cmii mmm) 

25 (DfagkZmi 2m^i^X^i~o 

mi 2HRei:£V^ ffcfSfNo. 7 3~7 5£JL5<h, Hl§iJj&fr£ UOS 

;»»rt-5 0 SfcftN o . 7 3 £1£^N o . 7 4 £JttH-£ £ > Siii, 
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5 6«h*i^^ns 0 



(mi 2^wj) 
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